Scoliosis, defined as lateral curvature of the spine, is a geometric description, not a diagnosis, and there are many causes. We may distinguish postural, compensatory, and structural groups (Fig 1) . A postural curve is a habit stance with no anatomical abnormality, and the curve disappears on flexion. A compensatory curve is secondary to deformity elsewhere, for example, inequality of lower limb length where the spine curves to maintain the upright position and straightens, at any rate in the early stages, when the primary deformity is corrected. By contrast, in structural scoliosis there is a true anatomical abnormality of the spine and the curve persists in all positions; this is the only type which concerns us as primarily a spinal problem.
Mechanics
Although defined as lateral curvature, structural scoliosis also shows rotation about a vertical axis, so that the vertebral bodies move to the convex side of the curve. In the thorax, the resulting rib rotation causes an obvious hump. Lateral curve and rotation are associated because adjacent TYPES OF SCOLIOSI S POSTURAL COMPENSATORY vertebra are more firmly connected posteriorly than anteriorly, and thus the vertebral column behaves as an incompletely segmented rod, a mechanical arrangement in which rotation and lateral curve always occur together (Piggott 1971) . Once lateral curve and rotation are established, secondary deforming forces automatically follow because the displacement of the spine away from the midline makes it asymmetrical in relation to the trunk musculature. This now exerts a greater longitudinal compressive force on the concave side than on the convex, thus causing relative inhibition of the cartilaginous growth plates on the concave side of the curve (Fig 2) .
Gravity has a similareffect in the upright position. Thus, a curve once established, whatever its mode of initiation, is likely to progress so long as growth continues.
Etiology
We may recognize five main groups:
(1) Vertebral malformation, where the vertebrae are misshapen ab initio. There are many patterns of abnormal segmentation, omission or addition of vertebral components, and rib anomalies; remote congenital malformations are often present.
(2) Vertebral deformation. In this least common group, vertebrae become deformed by disease processes such as osteoporosis, osteomalacia, or osteogenesis imperfecta, in which soft or brittle bone results in asymmetrical vertebral collapse. 4 (3) Thoracogenic, a term reserved for curves caused by thoracic disease or surgery. The mechanisms are not fully understood, but two main factors can be identified: unilateral excision, permanent collapse of lung, or removal of chest wall destroy the symmetry of forces acting on the spine; destruction or excision of rib heads or costovertebral joints may, by retarding rib growth or cutting off proprioceptive impulses unilaterally, disturb the delicate balance of the growing spine and initiate a scoliotic curve (Piggott 1971) .
(4) Neuromuscular imbalance. A very large group, since any neuromuscular abnormality disturbing trunk control can cause scoliosis. Of particular interest are: syringomyelia, where scoliosis may be the presenting feature and lead to early diagnosis; spina bifida, where the occasional late development of a lateral curve cephalad to the bony defect suggests there may be, proximal to the obvious lesion, defects of the cord, not large enough to be detected by crude clinical methods, but revealing themselves under the more searching test of preserving the delicate balance of the growing spine; and congenital cerebral palsy, where scoliosis normally occurs in bilateral spasticity, not in hemiplegia.
(5) Idiopathic. The largest group of all, on the Birmingham scoliosis service 60 % of patients give no clue to the cause of their deformity. Although idiopathic curves most often present in later childhood, the pcdiatrician is perhaps more interested in the infantile idiopathic type which starts in the first year of life, and differs from the adolescent onset group in occurring more frequently in boys, being usually convex to the left, and resolving spontaneously in more than 90% of cases within three years of diagnosis (Lloyd-Roberts & Pilcher 1965) . It is usually associated with plagiocephaly, is common in Britain, but rare in North America. Though it is usually not diagnosed in the first few months of life, Dunn (1973, personal communication) believes this type of scoliosis is present at birth and is caused by intrauterine moulding. Clearly, further study of infantile curves is required and may illuminate the whole field of scoliosis.
There is much in the foregoing to stimulate speculation, but the immediate need of the clinician is to distinguish the progressive infantile from the resolving infantile as early as possible. Mehta (1972) measures the angle between rib and associated vertebral body and considers that the difference in these angles on the two sides of the vertebra at the apex of the curve is a guide to future progression. In addition, there are two good but not infallible early pointers: the presence of a lumbar curve as well as the more obvious thoracic, and marked rotation. Treatment Treatment of scoliosis by operation or brace can produce much improvement, but does not give complete correction, and is an ordeal not to be lightly inflicted; very slight deformities, or children with severe multiple handicaps are often best left alone. Spinal fusion is the mainstay for the adolescent, but in the immature spine of the younger child, with much remaining growth potential, successful fusion is unlikely to be achieved, and a Milwaukee type of brace may be required, to prevent progression until the age for fusion is reached. Some children however, cannot tolerate bracing, and some curves progress in spite of it; thus, in this age group there is need for some way of modifying spinal growth so that it corrects the deformity instead of increasing it. Epiphyseodesis (Roaf 1963) , and rib head and neck resection (Piggott 1971) , have met with only limited success, but enough to justify their continued use in selecte d cases.
